per cent.
Congenital aortic stenosis may be of critical severity; it is the one lesion that mav lead to sudden death in relatively asynmptoniatic children and adoleseents. Sinice the advent of the pump-oxygenator, successful surgical relief of aort.ic obstrnection has beecome possible at relatively low risks.1 Aeenrate assessment of the severity and the anatomic nature of the defect is possible by combined left and right heart catheterization, a time-consuming and even potentiallv dangerous procedure. It seemed desirable, therefore, to search for clinical means 
Methods and Materials
Forty eases with varying degrees of aortic stenosis, all of which belonged to the group of 95 described earlier, were studied with the cube reference svstem.-1 This study was usually done on the same day the electrocardiogramii was taken. Seven were also studied with the Frank lead svstem.22 As normual controls, 45 patients were randomlv selected for this kind of analysis fromn the larger group of children previously studied by, veetoreardiographic ineans. 23 Mlultiple thus result in underestimation of the degree of correlationi. The relationship is graphically showni in figure 2 , where a continuous and progressive trend toward posterior deflection of this vector with iniereasing left vemitricular pressure is seen. The patients with mild degrees of aortic stenosis were found to range between the normal subjects and those with significant aortic stenosis.
The magnitude of the QRS forces was rneas- fig. 6 ). Although in five of these 11, the R wave in leads V. and V6 was greater than the 90th pereentile, in no case did the voltage of the R wave in these leads exceed the maximum normal values observed.'4 Furthermore, in none of these patients were ST-or T-wave changes present, thus precluding the definite diagnosis of left ventricular hypertrophy. Ten In summary, then, the vectorcardiogram obtained by the cube technic allows the recognition of significant left ventricular hypertrophy with greater accuracy than the standard electrocardiogram, as was seen in 10 of 11 patients with significant aortic stenosis, with normal elect-rocardiograms. Although left ventricular hypertrophy was also indieated by the vectoreardiogram when only mild aortic stenosis was present, and thus may lead to overestimation, significant aortic stenosis lYP., 12- Thirty-three children, whose ages ranged from 8 to 18 years, were exercised to their maximal working capacity (as defined by Bengtsson'0) on a bicycle ergometer. Most of them were patients selected from the group studied by the vectorcardiogram. The equipment used was the ElemaSchonander D.C. variable-resistance bicycle ergometer. This apparatus works on the principle that it allows the subject to perform work (pedaling) against a resistance that is accurately known. Four electrocardiographic electrodes were connected to the limbs and a fifth one was placed in the lead V6 precordial position. The work load was increased every 2 minutes and the electrocardiogram from V6 was recorded at 2-minute intervals, and, intermittently, for 5 minutes after completion of the work. The exercise was termninated when the subject became exhausted or developed significant ischemic changes in the electrocardiogram, or complained of precordial pain. In normal subjects the test was also terminated when a maximal plateau in acceleration of cardiac rate was attained. This level was infrequently reached in our subjects and hence was not used as an end point. Good cooperation was obtained, the children regarding the test as more of a challenge than a chore. 
Results

